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2000.12.30 

[§fg£| ^SS] fig Oil ^ Olge]- °-| EH 0I-3 4r£J/^S SXI % 3 

[a§5| Apparatus and Method for Watermark Embedding and 

. Detection using the Linear Prediction Analysis 

3-1998-007763-8 

[gU] ^'2JAr ^§5H EIIBfeSXI 
1§S!£!3E] 1-2000-016174-1 
[CH£ISJ] 

[ CH £| °J 3 H ] 9-2000-000292-3 
ISt^ai^aS) 2000-051975-8 
[ CH£I£J] 

[CH£I2J3H] 9-1998-000444-1 
[Ml^S^SlS] 2000-051975-8 
[CHBI2J] 

[LHd|°J3H] 9-1998-000223-4 
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[5f^S§^S!l] 2000-051975-8 

ISS^I §?a:i] SEOK, Jong Won 
[?°J§fai] 680926-1691616 
I^SSiS] 305-390 

[^±1 chs^ai &g=? uehoh&e 101-501 

[^^] KR 

[£S°J gSS^I] HONG, Jin Woo 
[? D J§^SS] 590415-1224318 
[?@SS] 305-333 

[3^] CH2S«A| CHSe StSIOHIfe 130-702 

1^3] KR 

[^ssj ^ga?i] oias 

[&9£| §55^1] LEE.Jin Heung 
[?&J§^aS] 720109-1110115 
614-110 

i#£!-3-2*A| ¥^£1^ JH^g 633-26 ^EJ^^i B-20 
[^] KR 

IgJttmi}] 2000.09.22 

[^ahj^i m=? 

mo\m ni425°j ^soii 2] ei mm. mz\& ni605°i ^§chi °im mm&M 
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CHBISJ 
CH£I°J 

I^l^iSIS] 20 S 

p^esis] 10 a 

[^a^s-si o a 

[^afs^s] 13 m 

[§¥AiH] 1.2° k AH- g/d|AK£S)_1§ 

3.^ias_m 



^ojs°j si-aHa (si) 

29 , 000 ^ 

10,000 m 
o 

525,000 a 

564,000 SI 

282.000 a 
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^ f^^-, ^1^1 <#<$Q 4q^n>3 #3°fl<%^-g: °l-g-3: 

^ ^1Jl2] ^^Sl ^Eflo] AlJ:^- A>-g-e>C^ ^E]n>5L» ^Mls. ^IJ:^ # 

^ oj-qef, <ys)s| ^l^o] 7>«flxi^e)-£ x-}^ ^# s# 
3. ^"^^ ^^^^^ -S*l 

3*8 #7] JgE^ ^^ol]Ai A}Jl-& °§<*^ >d 

S. c il- ^-8-*H °J 31*1 (masking threshold)-!- ^}7] W 
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ofl^ ^o^J Aj- 7 j nf^^ oj^fl^l B_ 7 ]o\\ e^^Hf 3.7}^ 7}^}^ 2:1*1-71 ^ 

# *1£ aj-g- ^T&oiH -ill* a)7J- 

<^2} a]^^ ^«:«l-7l ^ Al^^rt ^^r^: ^ '<3 ^ ^>o> ^ 3 

^ ^*j-7l ^ SL^- ^-Jis}- a]^^ ^^^oi|A-i - 

*l#<8^sl -tlHl A oM ^ ^ ^-Jls}- 4^°1M ai^o]) rrj-^. 

JfJ:!- ^-o^sl-71 ^ ^-J: -M^; ^ #7l ^i^ofl>H #71 ^ 

oflA-l «-3:7l- -sfa^ sfltg- jf-^ofl ttj-ej- 7f#§l-7l ^tb ^-tH^-^ 

i 2 

^2l#^= s^, $tf*}3. ^# 
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Method for Watermark Embedding and Detection using the Linear Prediction 
Ana 1 ys i s } 

1^2] ^] 

£ l£r ^ ^ofl ttJ-S. $)EMH #<a/^# U^Hl ^ 5L . 

£ 2 ^ ^ a H ^i .2.^-2. ^Ajofl ^ 

5. 3 £r #^<H1 ^nJ-H H^Hl A oM) ^5.. 

201 : ^d^^l^^-^^- 202 : ^1^7] 

203 : ^i^^l^^-^ 204: Jl^r ^^Ml £$MjL 

205 : -E-l^f 206 : Jg^-f- 

207 : JL^r ^sHI ^££Hf 208 : SL^r ^ ^ -f-^ 

209 : *f3L 301 : 

302 : ^^l^r^ 303 : Jl^r 



30-3 



304 : t^j-f- 305 : SL-fr *f-£*f- 

^ ^Ml&MI^ ^a. ^ ^^H) ^-g-S]^r ^^ D >^# S. 

*)Bl"l--3. ^1^}- Jfo]]^ c]'*]^ Aljro] #^o] gr-g. ^ o} ^^ ^ 

E]°>H7> ^-«a^ t^ig A] J: ofl ^3 u o V ^# ^l-g-^b 7}n*}tf£\-5. 

°^/^# .^*] ^ ZL Aj-71 ^^A]7l7l Jfl^T ^^ZL^-i; 71 ^-*V ^ 

^^nl^o^ cflolB]^ ol-g- ^ iL^ol '^tiT-Sl-SlZL Zl^M-, o] E.] $V ^n]^ 

Sjn.^. ^-1+ £^7fl l-'g^ol 4^1* -§"^1 °1# 3*111 ^M^l" ^ -E- 

^ ^ &t11 °H1 «S-*l*Kn. ^^l^ ^^^^ 
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A J-^ ^ ^ SU5^t ^ ^31 o)| ^7>£]^ Qj^Sj ^ngo. 

^ <y-JL7> «fl-=-g oi^ofls. -tq^l t-Ho]Bjs] S ^-n-^ ^JiL-i- JiJ-l!; ^ 

safe h o v ^°i^-. 

5j*j°l olo^o] ^^ 0 ] 7 >§fll ^ °- ^^.g. o^j sqx=. ol^ 

4- 71^^] cfl-^o] fle]n>H. ^ «J CDMA (Code 

Division Multiple Access) ^~il°lM A]~g-£|fe. S-^} ^^]^^ yj-^o ofl 7] ^H|- :<=j7 
SU^K ^ ^53|^^ °l^-s>fe 7l^oj <^n r ^ ig-ig o. ^ ^ 

5. ^^Klinear speed change), ^^(pitch-invariant time- 

scale modification), ^--f <*fl f-£i^(wow and flutter) -§-3] *}Zt ^3 °1 

U-^ofl 71 ^ ^HH^ ^B)n>3. {lli #-§- *1€ ^(pseudo-noise 

sequence)!- ^p-g^M nfl^ofl a] t_V ^j-o} ^ 0 j 7 >sfl^ ^ -f $1 &K:3 ^#^1 
*i q#*}3.7} >y-«a€ -t!^ ^J5L *V-g- a^^S] 7 |. nV*] o>^ Q 7 ) 
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Ik^^r, ^7)^ -g-^-g- n^}7) Sftfto) ^)o>^ c] 

^EflS^ #31# Al-g-sH 31^*1-3-1- ^-^fb ^ofl£ ^1^^ rto}x}x) 

€3% ^r#; #7] ^ofl^g-^ ^E]% ^T*HH >*Hr <3<^ 

S.*£^ ^-8-^ nj-^sg oi ^(masking threshold)* ^Sl-7] ^ $ S.'i 
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^ ^-g" ^71 a]t£ a]-g- ^^oflAi XJ"^ 

^ 7]^ Jf^S}-7] ^tt 3 3 ^71 Al7><§« ^^^ofl^ * 

a]^v^«^ Ai^ofl Aj-7] 33 ^5}- ^i=HH #33^- -tlJsicHl u+ef 

-f^el-71 ^A|.^; Ul Aj.7] Al^oH^ Aj. 7 l «.Jr 

°1M ^-JL7j- -f-o^^ ai^_ # ^ «.j-od ttj-ef 7>^-al-7l ^tb 'S-iHr^-a- i^sf^ 
#^*>7i ^<^^^Jr; -8-71 ^nj-37} >g-<g^ a]^:# a o > 71 

^7] *i^cfl4^^ rt^rg ^3%^ 

<cHH *f-3L ^% ttj-a)- ^ 33 ^S-Jts*--!- =^<9SH ^3 

n>3 ^13L« ^#*V7l 33 ^-j:^. s^-«Hr -^3^- *t 
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-i^- ^^o 1 3)^11- ^-i}^ afl 1 #31; #71 *]<S^ ^c]^ AlJH- # 

A <^31^« °]-8-*H €tH^Kr 2 #31; #7] *fl 2 ' #3HM ^3*8 

€ ^*Hr ^131 3. ^W^r 3 #31 = #71 n>>!^ 7fl^l# ^1-g-SH 

#7l T^Hr ^311- AR(Auto-regressive) ^Bl^^f^ A 4 #3]; #7] ^] 4 

#3HH ^E]^ Aljr^ AlTV^^S] A]-^ ^-&§Rr 5 #31; *1 ^ 3 -SL^ 

-2.-W- ^ 7l^oi «-o^ ^s. ^ igHjsH #71 iL-ff- ^ *f-3L*\] ttj-ef 

#71 AlTj;^^ Al^ofl -SfjgL-l- -^a}^ ^ 6 #3J; ^ #71 Al^ofl^ #71 Al 

°H ^B|n>3. ^ Hj-^ofl 5U°H, ^El D }a.7> #<S^ ^15L* <8 ^ ^0} A| 

^o^^-A^ ^.sj.^ ofl^Tfl^ ^#§>^ ^1 1 #31; #71 flBjnVH7> 

#<9€ #71 <^31^r# °l-8-^^ €3%«Hr 7fl 2 #31; #71 ^3 

^ Ai^o^ ^7l #^^(autocorrelation)^ ^1 3 #31; #7l # 

^°fl cfl^- ^1 4 #31; ^ #71 ^ ^# ifl- 

^ *r3|3)-^ xi^m. ^z}^ 7fl 5 #31* i^Sl-fe ^■ 
^o.^ *V#. 

£ i^^r, tfl-g-%: =5.^1 ^Ej^H #*H1, 41 
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71^; ^1 *1<?!^ -2.^.2. >S"7l o}l^^|^# o]-g-§]-^ ^E^^ 

2 7]^; A o V 7 j ^ 2 7]^-ol]^ ^Ef^ ^ ^ £:£S>fe ^ 3 71 

^; #7l Df^sg °J 31*11- °l-8-*H ^71 ^IJi-i- AR(Auto-regressive) 

13 afl 4 7]^; -AV71 4 7l^o]j^ ^E^si ^l^^^S] ^ 

«fe ^1 5 71^; a}*^ o_j* ^ 7 ]^ol Jfo^ o.s. ^ ^.^^ ^ 

sH A cM sm- 3 3 ^-Ji^l n^-ef # 7 1 aItV^^ ai^l^i -¥-5:* -MsKr ^1 6 7] 
^ ^-71 ^ ai^o^ a o v 7 ) a]^^ ^15:1- ^7} -*fo^ 4^ 7}-^ 

^-l^r^f #<g^ AlJ^ nV^ fe ^) 7 7 ]-^. ^^Al7]7l ^ & ^^.ZL^^ 7l 

^ *fl 1 71^; #7] $*]v}3.7} *£<Q& #71 ^#5} ofl^^^ ol-g-S^-oj 

€^%S>fe- 2 7]^-; Aj-71 ^B]^^ -tlJl^] *M -^^(autocorrelation)* ^ 
3«Hr 3 71^; Aj-71 tfltl: ^ Jl# ^#§r^r ^1 4 7l^; ^ # 

7] -^J: ^# °l-g-*H -2-^- 3 3 ^sf^- ^r^r^ ^Blnj-a. ^ 

*ii 5 7i ^-i- ^^Ai7i7i ^itv h^zi^* 71-^-^ ^^ei^ §1* ^ 71^. 

-##3: ^ , ^-3# ^ 3*3 £ i^^f ^-^tl- ^r*^ A oMltl: ^"Sr 
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^131(101)^- .2.13-2. ^131^ ^(copyright informat ion)( 102)1- 

l^i *a^^> ^-&)# ^#§Kr 

^#-^(200)* iih^Vcf; 

#71 flBMH. #^^"(100)5- ^^S]^ -*lJi(10lH]^ H^tt 

^iL(102)7]- #<g^ ^13^ -ilk^-^ 3.7)^ ^Sfcr} 

^ ^ SU^h S^V, j^c]^. ^I3l(ioi)ofl #<a^ ^jsL^r <%2\2) ^Efl(^ : ^a o v j 
ti]i3-2-. SL^SL, -§-^, aj^-e ^S- 7^s>cf. 

£ 2 ^ ^- t^oll U4J*H1 ^^s-oi 

^^^l^^^-(201), #71 ^.Cli #Jl(211)# n]^ ^sfl^l Al^nV^. 7] 
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3 ^7} *1<S^ 4i*8cfl^. a} ^b]^(203)^ Jiiflb ^1^71(202), 

^7] *1«S7](202)°1M *1<S^ ilcliL ai^I- a o v 7 ] ^ofl4^jf( 101)oM 
<^3|^# °li§H ^^^-(203), #7j A^j^-g^ ^ 

3 -¥-(203)011*1 #^3^ ^]Jl# ^^Hr ^^o] aij-^ ^^-s^ ^s|oi| 
^(204), <$7] slk)sl ^J:(2il)# <yej«M- -yei-g-tg: a^-g- ^-g-s r a} *}.^ oi 
^1 ^(masking threshold)* ■?■&]- ^B]-g-^ JE.'glJf (206) , <$7) -¥-2Hl 

-¥-(204HM >^7l ^e]-§-*8= ^ c i-^(205)o]lAi °3°j*± oJ 3} ^ 

3 H7H] e^Hf 37]* A] ^1^(206), #7] A]^^ 

-§- €Bl^-(206)ollAi ^Jl* AjJ^. ^Sj--^ Jl^ J^ofl <* 

£3^(207), ^2V^ ^-5L(213)°11 _2.-n- 3.3 7]^-§- ^ ^ 3 3 

J r-Jl-f-(208), ^7] JL^ -^iijofl <*l£$MfK207)°IM *}l}°§^2) *\SL<% # 

7] i^-ff 33 «^-(208)^l*i ^iJLofl n^-ej- 4^*Rr ^ 

^^-¥-(208) ^ #7] <^ _£.t^ ^1JL(211)<H1^ -#7] ^3: ^^-(209)oflAi 
7}- «-o^^ ^151* ^ -t-^.^ <4.eJ. 71-^*1-71 ^^71(210)* S^-^cf. 

^"71 ^E)n>H ^oT^o} -^*H1 tfl^H ^»>iS Cf-g-jz}- ^-t)-. 

_£n^ A J^1(211)# ^^ofl^«.^ «. (2 oi)o]iAi^ A} 

^^l^^-^^r M n]^ 3^ w )]o} ofl^*j|^( predict ion coefficients) 

^, A o v 7l ^^^^^-(201)^ *i^ofl^^( linear prediction analysis) 
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-§- ^*Rr ^ % 3 ^ >tl3l(211)# ^ «H , <S 3 3 *r # 

^(211)# °ll^M)^ a u a 2 a„ ...,a p ^ ^A]^cf. o] nfl f ofl 

^Ml^rl- °l-8-*l-^ SLr]SL <£lL JH-ft-^ ^ ^ ^ (spectrum)* ^ 

#7l ^1^71(202)^]^^ 3.^.2. AlJi-i- A l^> - 

n ift ^l^^^l 3, *l<?i^ <*}^l^-gr*! ^^^-(203)5- JiLW. °]nfl 

<£ x7f E] ^# a] 71 (Key) M 

#71 A^ojl^A! ^ ^ «.(203)ofl^^ #7| ^^7l(202)^]A-l , nl-a. 

.2.^ #J:* #71 #^l#^ ^(201)^1 wll^ ofl^^i^-i- °l-g-sM 

o]^^ .2.^.2. ^1JL(211)» .^g^SH £_V]3_ Jl-B-oj Bjol *j)7l^ 

#*r^ Jl (residual signal) £E±r ofl ei# ^(error signal)^ 1:3^ #-8: 

#7l ^ofl^-g-^ ^^-^-(203)^1 #^^1 residual signal)^ JL'^r 

^^-«.(204)«- 7-1*1 ^^cf. 

43^-§-^ £-S-f-(205)ofl^fe -2-3-2- #51(211)1- «a^^o> Aje| 

o.^ s.i3|-g- ^^-§>o^ o]-^5jJ °J 31*1 (masking threshold)-!- ^tJ-^f. 4^ 
^o 1 °J31*13; -2.3-2. ^^-i: 5Ufe t.M|*l# 71-21 ^Jcf. 

ttj-eH, nj-^sg o] 711*1 °l*r3 #3:^^*- 5.3^- 3 3J-§-oll ^ 71-Sfc-l ej-s. ^ 7>^ 
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^31- #*1^: ^ &7\] °}z\#t 9j2fl*lfe MPEG (Moving Picture 

Expert Group) 3.v)SL -^-JlSHM °fl ^r-g-^lfe 5- c |-§; °l-g-S r o] ^ ^ 

#7] a}^ aj-g- ^B]^-(206)^ ^2]M= .£«]■?-( 205) °1H A o V 7l nj- 

cf. ^r, 3-8; €^(206)^ Al^ofl ttj.^ £5J-SH=- ^c]^o^ ^ oil ^-sf ^ 

^-^o] ^Xl'^^fecfl, -=Fe)<Hl £^-(204) <HH #^ ^ 

§ 5Ll^f(205)<>lH <£^*1 <£7\}x}°) e^^Hr H7l# 7f*l5L^- 2: 

7> ^^^l^f. ^, = efl<Sn]-t]- ^5)-^]-^ u}±,% °j3l^7 r ^ef^7l| ^JS-S. ^71 

°fl tt)-ef nfl =^^^4 Jl^ ^5]ofl £^-(204) °1M #^ ^7> S.M 
■¥-(205) <g<H*l <3 31*13 37] ofl 37l# 7}*l£.s- S^*Vcf. 

^•71 aj-g-. ^.E]^-(206)ofl^fe- «3 31*1-1- «r^^- .^(auto- 

regressive) ^-i- ^F, ^2]°fl ^ «:-?-( 204 <d^7> AR ^E] 

I" -f-^Tll Sj-o^ oj^^l oil -B^SRr H7l # Tfl tt^. 

^"71 a]^ ^-o ^E^(206)3 11 S.^ JI^ ^^Hl ^^«:^-(207)# 7\ 

*\ A^V cgcrfoj Ajjr^. 

tHS, ^^ ^^.(213)^ -£fr ^3 -¥-^(208)* 7]x\ *f-3L 1^^(209) 
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*J3 n k3. A] J: A) - ol- ^ 01- ^44. 

5^4, #7] ^r^-f-(209)^ Jl^ ^eHI ^^^.«.( 2 07)* 7)*{ ^4 ^ <* 3 >o 

M ^dt^ ^^1 -f^sHr 5.^. ^ «.j:«.(208)^ 

#^ aijl7> 0^ ^-f 4°1M^ -r-Jil-, lH ^-f°llfe #3^ ^44. 

SHf(207)-i- Ajif ^M. _£.3^. AlJioflAi wiU^Tfl sqjl, -f-s ^^^-(209) 

SL^SL 3*fl ^44 3g^.(213)# ^44fe 

$13*1-3 ^1317> 4^4 .2.4.2. 4Jl(212)-I- 4l"^ ^4. 

^ .2.3-2- ^7i*V 4£L .2.3.2. -c ^l^Aj^l 4^7} 44. 

S. 3 £r 4M 4€- $13 D }3 ^#-^-5] <|3 4^H #>*fl ^-#£ol4. 
5. 3 <H) 5L^14 4^ ^T^^l 4^ $13 D }3 ^#4^, 4q Ej 437]- 

4^4 SLt)3_ 4:£(300)# ^44 ^<^4^-8: ^ ^1 si ^4 ofl^j^ 
^#4^r '4^1^-^4(301), #71 $134371- 4^4 .2.3.2. 4J:(300)» #71 

^<^-g:^4(30lH14 ^l^Ml^* °l-g-SM ^3^4^ ^a,]^.^ 3g 

3^(302), #71 <d^<^-g^ ^3^(302)0114 #^3^r ^3%€ , ?3^^- 0 > 

471 #4^"8: ^1#4^ ^ #44(203), #7l 44# #44(303 HI 

4 #^3tt #^ 3 £#4fe 431 ^#4(304), =Li\^L #71 if-S. ^# 
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^i, ^i^ o ))^^^^-(301)^lAi^ ^^nl-H7> ^c]o_ Al 3:(30())-i- ^ 

^-o>l-o]q-. ziejjl, #7] ^^ofl^^^-(301)ofl^^. $\lZ\u}3_7} 
SLK)2. ^(300 HI tfl*H $\tf*}3.7} 

a|51(300)1- °41%% V t ^l^Ml^r .,^1- t^H^lJn... <%7\ 

°fl^*l*M- <d^°fl^£-^ ^B^(302)S 

A oM €E]-¥-(302)«H]>Hfe- ^^n>^L #^(100)3 ^^ofl^xl 

■¥- €^-¥-(203)^- 3-g-g: *H ^B]">37> >y-<a^ _2.^iL^ ^H^oJ 

*\Q #*R1:£( residual signal) ofl ^ ^l3l(error signal)^ 1-^^ ^H&l ^ ^1 

°l n fl, ^7} #*R1^( residual signal)^ 

A ^ 7}$. 7\7] Aj-^«.(303)S. ^^^cf. 

^-7i^ ^7i^«.(303)o 1 iA]^ ^jis] ^>7i ^^-i- 

#4. $Hj^s. o^^^o] , cf^fL^. ^ 7 iav^(303)S ^sqfe- ^IJLfe S- 

JloIh-S., °1 AlJioil cflsfl (autocorrelation)* % 
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°1 14* -2-ff- ^ ^-31-^(305)3. i\£4. 

#7l _£^f- ^ ^-^(SOSHH^b °J ^ S] ^ 1 04 «1H ^jlit <^ 

a>o} ^ t$7§ <>]]&) 7> ^453-8: 3-f ^Sfl ^4. 

4V 7 )o] ^s. ^ ^-Ji^(305)^ #^°1 *j*Hi ^^(306)7]- ^cf. 

J£ 4 5,X\&' v}Si\. Qo), ^ oj^Hl-o].(401) ^°fl^f^ 

* ^Sfl ^l^Ml^r* <^fr^4(402). =LZ)JL, ^-7} ic]i ^]^# 01^ 

^0} u)£\ ^afl^l A]7j-nV# ^1^^ *1 <S € -£43- 41 3l* #7l ^# 

€ efl^Zfl^M- °l-§-44 €4^4<^ J2_t^ jl-fi-<J] ^^jEBjo] ^7-^ #44! 121 £E 
^i^U^ 1:3 tt €3*8^ ^ ^(403), ^"71 ^£^4 ^2}-^ 

^ >*I3iS. ^^4(404). 

^4^(405), #7] 4^ °J 31*11- o)^}^ ^7} ^s}-^ <^<* a] j-* AR(Auto- 
regressive) %! *b4(406) . H^Jl, <#7] ^E^^l 4*1 A 14^^£l 41 

315. ^1^:^:4(407). 

4-8-^, ^44 ^4 3 3 71^61 Jf4^ sL^- 3 3 JfJil- 

^(408) 4M iff- 3 3 ^-^1 44 4M a]^^ a] 5: en) ^m* ^44(409). 
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ZLSlH, #71 € .2.^.2. ^-Jl7f -f-^Sj A^^oa ^51-7-14 

^1(410) $\&\v}b_7} AiJil- ^cK411). 

£..5 oil S*l€ ^ $tfv}3.7\ ^.C]^ A]J-=. ^^^fe 

nf(501). HQ 3., ^<^^-fi- ^«fl ofl^7}l^# 4-#*M(502) # 

71 <*ll^Ml^-i- °l-g-«H $-£\*}3.7} ^ESjol ^l^ 

^V^lJl( residual signal) SE^ ofl 5] -tlJ^error signal)^ -i-el^b ^E^^ ^-g; 
^^4(503): <^7l^, #7] residual signal)^ 2.t\SL ^1 

.2.1=1.2. -tlJ:^ ^V^l 3L7} -tlJL^] 7>7l #*Fj (autocorrelation)^ ^ 

*M(504), #71 x ^*HH^ #?HHI cfltb -^-fr ^#S>a] f^Ao^ ^ 

-f 1*, ^H^H #^*Vc}(505). #7] -f J: ^# ol-g.^ ^ 

^ ^-Jisl-l- SH(506), ^#*W507). 

^ $l^r ^Efl^ 7is.nfl^|(^cl^-, s., .#S.ixl cl^£L, *)-2= #*r?l ^ 

— h J g-) C H1 ^ #€ ^ Si^. 
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0>u|j7 t 7]^ ^AV-g. aj^q-^ rto, vflofl^ 7 >Xl *] 

^"71 ^r^T £ ^£r, C^IH iL^I «1^7l#5. A>-g- 
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